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TRACKING LIQUIDITY ORDER 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from and claims 
the bene?t of US. Provisional Application No. 60/678,020, 
?led May 5, 2005, entitled “Tracking Liquidity Order”, 
Which is hereby incorporated by reference. 

BACKGROUND 

[0002] Typically, When a trader sends an order to a speci?c 
market center (e. g., an exchange), that market center, to the 
extent it can, executes the order itself. One instance Where 
a market center is not alloWed to execute an order sent to it 
is Where that market center is not at the national best bid or 
offer (“NBBO”). In that situation, the market center receiv 
ing the order is required to send, or route, the order to the 
aWay market center that is at the NBBO. In the current 
marketplace structure, hoWever, When an order is routed to 
a market center With a trading ?oor, the routed order is seen 
by the ?oor, giving participants as much as 30 seconds to 
decide Whether they Want to trade against the order or not. 
During that interval, market prices can move quickly, caus 
ing a disadvantage to the trader Whose order Was routed. The 
routed order has exposed its price, has been unavailable for 
other matching opportunities during that time interval and, 
in the end, may not receive a ?ll anyWay. Accordingly, there 
is a need for an order type that increases the liquidity on a 
posting market center and thereby reduces the number of 
orders that need to route off that market center for execution. 

[0003] HoWever, although liquidity providers such as 
Market Makers are Willing to interact With smaller-sized 
incoming orders to prevent them from routing, such as 
orders sent by retail customers, these liquidity providers 
may be unWilling to be sWept by large incoming orders, 
Which are typically sent by more “informed” market par 
ticipants such as institutional ?rms. Institutional ?rms often 
employ algorithmic front-end “smart router” systems that 
look for hidden liquidity on market centers by sending an 
order that exceeds the siZe of a market center’s published bid 
or offer. By doing so, they not only execute against all 
marketable displayed trading interest, they can also execute 
against all marketable nondisplayed trading interest, such as 
the portions of orders kept in reserve. If an incoming order 
is large enough to execute not only against all the displayed 
interest, but also against all the nondisplayed interest as 
Well, then some liquidity providers may not Wish to partici 
pate in the execution. 

[0004] Accordingly, there is a need for an order type 
Which intercepts orders that are about to be routed off that 
market center for execution on another market, Which order 
type, at the same time, does not alloW the orders provided by 
the liquidity provider to be sWept by large incoming orders. 
Thus, the order types needed provide a ?ll of last resort that 
prevents any portion of the appropriately siZed incoming 
order from routing. 

SUMMARY 

[0005] According to an aspect of the present invention, a 
method for increasing internal order ?lls on a market center 
includes providing a market center With displayed orders 
and posting a tracking liquidity order on a posting market 
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center, Wherein the tracking liquidity order has a hidden 
price and siZe component. The method further includes the 
automatic pricing of the tracking liquidity orders according 
to the present values of the national best bid and offer, 
Wherein buy orders track the national best bid and sell orders 
track the national best offer. The method further includes 
revieWing orders coming into the market center to determine 
if the orders are routable and Whether the siZe of the 
incoming orders is not greater than the siZe component of the 
tracking liquidity order. Wherein if an incoming order is 
routable and its current executable quantity does not exceed 
the siZe of the tracking liquidity order, the method executes 
the incoming order against the tracking liquidity order. 

DESCRIPTION OF THE DRAWINGS 

[0006] These and other features, aspects and advantages of 
the present invention Will become better understood With 
regard to the folloWing description, appended claims and 
accompanying draWings Where: 

[0007] FIG. 1 is a block diagram illustrating the trading 
environment in Which an embodiment of the present inven 
tion operates; 

[0008] FIG. 2 is a How diagram illustrating a process 
implemented by an embodiment of the present invention for 
processing an incoming tracking liquidity buy order; 

[0009] FIG. 3 is a How diagram illustrating a process 
implemented by an embodiment of the present invention for 
processing an incoming tracking liquidity sell order; 

[0010] FIG. 4 is a How diagram illustrating a process 
implemented by an embodiment of the present invention for 
tracking liquidity buy order interaction With an incoming 
sell order; 

[0011] FIG. 5 is a How diagram illustrating a process 
implemented by an embodiment of the present invention for 
tracking liquidity sell order interaction With an incoming 
buy order; 
[0012] FIG. 6 is a How diagram illustrating a process 
implemented by an embodiment of the present invention for 
determining Whether to match an incoming sell order With a 
tracking liquidity buy order or to route the order; 

[0013] FIG. 7 is a How diagram illustrating a process 
implemented by an embodiment of the present invention for 
determining Whether to match an incoming buy order With 
a tracking liquidity sell order or to route the order; 

[0014] FIG. 8 is a How diagram illustrating a process 
implemented by an embodiment of the present invention to 
determine if a tracking liquidity buy order should be re 
priced; and 

[0015] FIG. 9 is a How diagram illustrating a process 
implemented by an embodiment of the present invention to 
determine if a tracking liquidity sell order should be re 
priced. 

DETAILED DESCRIPTION 

[0016] Referring to FIG. 1, a trading environment in 
Which an embodiment of the system and method of the 
present invention operates is depicted. The examples dis 
cussed herein describe the use and application of the present 
invention in an equity security market center environment, 
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but it should be understood that the present invention could 
be used in any type of ?nancial instrument market center 
environment (e.g., equities, futures, options, bonds, etc.). 
The trading environment of this embodiment includes a 
posting market center 20 Which interacts With a number of 
other market centers 24 (i.e. aWay markets), traders at order 
ending ?rms 26 and Market Makers 31. It should be under 
stood that the trading environment of this embodiment 
supports but does not require Market Makers 31, a Market 
Maker Interface 32, or Market Maker Quotes 33. It should 
also be understood that the posting market center 20 referred 
to herein refers to a computing system having suf?cient 
processing and memory capabilities and does not refer to a 
speci?c physical location. In fact, in certain embodiments, 
the computing system may be distributed over several 
physical locations. It should also be understood that any 
number of traders 26 or Market Makers 31 or aWay market 
centers 24 can interact With the posting market center 20. 
The posting market center 20 is the market center on Which 
a speci?c trader 26 posts a speci?c order, and on Which a 
speci?c Market Maker 31 posts a speci?c quote. The posting 
market center 20 includes an order matching engine 21, 
Which validates, matches and processes all orders and quotes 
on the posting market center 20. In this embodiment, the 
code for the order matching engine 21 is stored in the 
posting market center’s memory. 

[0017] The posting market center 20 may also include a 
quote and last sale interface 23 that interacts With the aWay 
market centers 24 to capture quote and last sale information. 
This information is stored to a best bids and offers data 
structure 25. This data structure 25 is Where the market best 
bid and offer and last sale information is stored. This data 
structure 25 is also Where the market trade reports (prints) 
are stored. The posting market center 20 may also include an 
order and trade parameters data structure 27. The order and 
trade parameters data structure 27 stores pre-de?ned trading 
parameters and rules that are used by the order matching 
engine 21 in matching orders and executing trades. The 
posting market center 20 may also include an order and 
execution interface 28 Which interacts With the traders 26, 
the Market Makers 31, the aWay market centers 24 and the 
order matching engine 21 in the order execution process. 
The posting market center 20 may also include an order 
information data structure 29 Where order information is 
stored and a trade information data structure 30 Where 
completed trade information is stored. The posting market 
center 20 may also include a Market Maker interface 32 that 
interacts With Market Makers 31 to capture Market Maker 
bids and offers in assigned issues. These bids and offers are 
logically depicted in a Market Maker Quotes structure 33 in 
this illustration. In actuality, the Market Maker bids and 
offers may physically reside in the aWay market center best 
bids and offers data structure 25. 

[0018] Throughout the discussion herein, it should be 
understood that the details regarding the operating environ 
ment, data structures, and other technological elements 
surrounding the posting market center 20 are by Way of 
example and that the present invention may be implemented 
in various differing forms. For example, the data structures 
referred to herein may be implemented using any appropri 
ate structure, data storage, or retrieval methodology (e.g., 
local or remote data storage in data bases, tables, internal 
arrays, etc.). Furthermore, a market center of the type 
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described herein may support any type of suitable interface 
on any suitable computer system. 

Order Matching Engine and Order Execution Processes 

[0019] For every order type processed on the posting 
market center 20, the order matching engine 21 determines 
hoW to rank the order in its “intemal book” according to 
Whether the order is disclosed, partially disclosed or not 
disclosed at all to the marketplace. The internal book is a 
virtual book of all orders resting on the posting market 
center. For purposes of the examples in this document, the 
Top-of-Book best bid and offer (“BBO”) quotes from each 
protected aWay market center may also be included in the 
internal book, regardless of Whether they actually reside in 
a different table or not. In this embodiment, an order that is 
fully disclosed to the marketplace has higher matching 
priority than an order at the same price level that is partially 
disclosed or not disclosed. In this embodiment, trading 
interest resident on the posting market center alWays has 
priority over aWay market interest at the same price level. 
HoWever, in the case Where Tracking Liquidity Orders are 
present on the posting market center 20 but no single 
Tracking Liquidity Order has suf?cient siZe to fully intercept 
an incoming order, then the Tracking Liquidity Orders are 
not required to interact With the incoming order even though 
the Tracking Liquidity Orders have priority over aWay 
market interest at the same price level, and the incoming 
order Will route to an aWay market instead of executing on 
the posting market center 20. 

[0020] The most common example of an order type that is 
fully disclosed is a simple limit order. The most common 
example of an order type that is partially disclosed and 
partially nondisclosed is an order With reserve shares (i.e. a 
Reserve Order). The Tracking Liquidity Order of the present 
invention described herein is one of the feW order types that 
is never disclosed (i.e. is completely hidden from the mar 
ketplace). Orders that must execute immediately (e.g., Mar 
ket Orders and IOC orders) are not included in this discus 
sion of order ranking. 

[0021] ATracking Liquidity Order is a nondisplayed order 
priced by the NBBO that can only execute on the posting 
market center 20 and does not route out to other aWay 
market centers. As a Tracking Liquidity Order has a non 
displayed siZe, reserve functionality is not available for this 
order type. Similarly, as a Tracking Liquidity Order has a 
nondisplayed price, discretionary functionality is also not 
available for this order type. As a Tracking Liquidity Order 
is automatically pegged to the same side of the NBBO, the 
limit price speci?ed on the order serves only to de?ne the 
maximum price (ceiling) to Which a Tracking Liquidity Buy 
Order Will folloW the NBB, or the minimum price (?oor) to 
Which a Tracking Liquidity Sell Order Will folloW the NBO. 

[0022] As a Tracking Liquidity Order can only execute 
With orders about to route off the posting market center 20 
and is never itself eligible for routing, a Tracking Liquidity 
Buy Order can never execute against a Tracking Liquidity 
Sell Order. This is true even if their current executable prices 
are equal or overlapping as a result of the orders having 
folloWed the NBBO into a lock or cross. It should also be 
noted that the requirement for executing only against 
routable orders means that a Tracking Liquidity Order 
cannot match With incoming orders or commitments 
received from aWay market centers 24, as the posting market 
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center 20 does not presently re-route orders or commitments 
it receives from other market centers 24. 

[0023] If the posting market center 20 has Odd Lot Deal 
ers or supports Odd Lot functionality, then Tracking Liquid 
ity Orders may only be entered in round lot denominations 
in those instruments (e.g., equity securities). Odd Lot Dealer 
functionality is outside the scope of this invention. However, 
a Tracking Liquidity Order Will interact With an incoming 
order Whose Leaves quantity is an odd lot siZe or a mixed lot 
siZe, providing the siZe is less than the Tracking Liquidity 
Order. 

[0024] In a preferred, but not limiting, embodiment of the 
present invention, usage of a Tracking Liquidity Order in 
some issues may be restricted to certain market participants. 
For example, it may be limited to the Lead Market Maker in 
issues that trade exclusively on the posting market center 20 
or may be limited to appointed Market Makers in issues that 
are traded on multiple market centers. In a preferred, but not 
limiting, embodiment of the present invention, usage of a 
Tracking Liquidity Order in issues that are traded on mul 
tiple market centers may also be extended to market par 
ticipants such as broker/ dealers or ?rms 26, but only With the 
provision that they can submit a Tracking Liquidity Order on 
one side of the market only (i.e., a Tracking Liquidity Buy 
Order or a Tracking Liquidity Sell Order, but not both sides 
in the same issue), to prevent such market participants from 
engaging in behavior that could be construed as “market 
making” Without actually being appointed as Market Makers 
31 on the posting market center 20. 

[0025] In a preferred embodiment of the present invention, 
Tracking Liquidity Orders continue to peg to the NBBO 
even if the NBBO should become locked or crossed, (i.e., 
NBB equal to the NBO, or NBB higher than the NBO, 
respectively) and Will execute at such locked/crossed price. 
In a different embodiment of the present invention, Tracking 
Liquidity Orders may cease pegging to the NBBO should 
the NBBO become locked or crossed and may instead 
remain active at their present prices or else may be momen 
tarily rendered ineligible for trading until such time as the 
NBBO becomes unlocked and/or uncrossed. 

[0026] When the posting market center 20 of this embodi 
ment of the present invention receives an incoming order, it 
delivers it to one of several Order Execution “Processes” 
implemented by the order matching engine 21. In this 
embodiment, the folloWing Order Execution Processes are 
supported for all issues: 

[0027] Display Process 

[0028] Working Process 

[0029] Reserve Process sublevel 

[0030] Liquidity Process sublevel (optionalisee 
beloW) 

[0031] Discretionary Process sublevel 

[0032] Tracking Process 

[0033] Routing Process 

In this implementation of the invention, the Liquidity 
Process sublevel is supported only if the proprietary 
order type knoWn as a Passive Liquidity Order is 
currently operable on the posting market center 20. It 
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should be noted that the Tracking Liquidity Orders of 
the present invention operate as described even if no 
orders are present or supported in the Working Process 
level. 

[0034] Referring to the ?rst level, the Display Process is at 
the heart of the posting market center order matching engine 
and effects the ranking of displayed nonmarketable limit 
orders on a strict price/time priority basis. Referring to the 
second level, the Working Process includes the Reserve 
Process sublevel for reserve orders; the optional Liquidity 
Process sublevel for Passive Liquidity Orders; and the 
Discretion Process sublevel for discretionary orders. Refer 
ring to the third level, the Tracking Process stores all 
Tracking Liquidity Orders in a strict price/time priority 
basis. At any given price level, displayed resident interest 
has priority over nondisplayed resident interest in this 
embodiment. 

Market Maker Processes 

[0035] If an issue has appointed Market Makers, the 
posting market center may also support a Lead Market 
Maker Guarantee Process and/or a Directed Order Process, 
Wherein such processes Would precede the Display Process 
and have the highest matching priority. Market Maker 
quotes not eligible for execution in the Lead Market Maker 
Guarantee Process or the Directed Order Process are eligible 
for execution in the Display Process instead, Where the 
quotes are ranked in strict price/time priority With displayed 
limit orders on the book even though they reside in separate 
tables. The matching priority of Tracking Liquidity Orders 
in relation to Market Maker quotes is described in this 
document and illustrated by means of several examples. 

Tracking Liquidity Order Execution Priority on the Posting 
Market Center 

[0036] When the order matching engine 21 processes a 
non-marketable order, it inserts the non-marketable order 
into the appropriate processing level of the posting market 
center order book according to the trading rules that govern 
that order type. In this embodiment, the order matching 
engine 21 determines the processing level that the received 
non-marketable order should be placed into according to the 
folloWing rules: 

[0037] Fully-disclosed orders are inserted in the Dis 
play Process only. Orders are ranked in the Display 
Process according to strict price/time priority; 

[0038] Reserve Orders are inserted in the Display Pro 
cess and the Working Process. The disclosed portion 
resides in the Display Process and is ranked according 
to strict price/time priority. The undisclosed (reserve) 
siZe resides in the Reserve Process sublevel, and is 
ranked according to the price/time priority of the dis 
played component; 

[0039] Passive Liquidity Orders, if supported, are 
inserted in the Working Process only. The entire order 
resides in the Liquidity Process sublevel. Passive 
Liquidity Orders are ranked according to strict price/ 
time priority Within the Liquidity Process; 

[0040] Discretionary Orders are inserted in the Display 
Process and the Working Process. The disclosed por 
tion resides in the Display Process and is ranked 
according to strict price/time priority. The undisclosed 
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(discretionary) price resides in the Discretion Process 
sublevel, and is ranked according to the price/time 
priority of the displayed component; and 

[0041] Tracking Liquidity Orders are inserted in the 
Tracking Process only. Orders are ranked in the Track 
ing Process according to strict price/time priority. 

[0042] An exception to the price/time priority model 
described above exists for issues With assigned Market 
Makers. In some embodiments, under prescribed conditions, 
customer orders and/or Lead or Designated Market Makers 
quotes may be granted time priority over other resident 
trading interest at the same price. 

[0043] It should be understood that the description of the 
ranked Order Execution Processes and sub-processes herein 
is only meant to illustrate the logical processing concepts 
and does not imply a physical implementation. The purpose 
of describing separate processes is to illustrate hoW various 
order types have priority over other order types Within the 
order matching engine 21. 

[0044] In this embodiment, When the order matching 
engine 21 acts to trade orders in the book, it attempts to 
execute an incoming order according to the priority of its 
Order Execution Processes. If an order is received in an 
issue With appointed Market Makers, the order matching 
engine 21 generally attempts to execute in the Lead Market 
Maker Guarantee Process or the Directed Order Process 
?rst. If an order cannot be executed in either process, or if 
an order is partially executed but still has quantity remaining 
to trade, then the order matching engine 21 looks to the 
Display Process next. If orders reside in the Display Process 
level at the best price point, it matches those orders ?rst. If 
the order matching engine 21 exhausts all orders in the 
Display Process level at that price point, then it moves to the 
Reserve Process level next. If it exhausts all orders in the 
Reserve Process level at that price point, then it moves to the 
Liquidity Process level next. If it exhausts all orders in the 
Liquidity Process level at that price point, then it moves to 
the Discretion Process level next. If it exhausts all orders in 
the Discretion Process level at that price point and the 
incoming order is eligible for routing, then it moves to the 
Tracking Process level next. If it cannot execute the order in 
the Tracking Process, then it moves to the Routing Process 
and routes the order oiT the posting market center 20 to one 
or more aWay market centers. 

[0045] The table beloW represents an embodiment of the 
buy side of the internal book of the posting market center 20 
(an equivalent table exists for the sell side of the book): 
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Price 
point Display Reserve Discretion Tracking Routing 

Price Highest Second Third Fourth LoWest 
n priority priority priority priority priority 

[0047] In the examples used throughout this document, 
aWay market quotes (i.e., the Best Bid and OlTer Top of 
Book quotes in data structure 25 disseminated by each 
protected aWay market 24) are shoWn as logically residing in 
the Routing Process. The purpose of this is to demonstrate 
that the Routing Process has the loWest priority for order 
execution at any given price level. 

Example: Ranking of Order Types at the Same Price Point 

[0048] To illustrate hoW orders are conceptually inserted 
Within each of these process levels, the folloWing example 
starts With an empty book for the buy side Which is then 
populated with different order types at the same price. 

[0049] In this example, the posting market center 20 
detects the folloWing bid from AWay Market Center A: 

[0050] Bid 3000 @ 20.00 

[0051] In this illustration, aWay market quotes are shoWn 
residing in the internal book to indicate their relative ranking 
compared to orders residing in other Order Execution Pro 
cesses. This illustration is a logical depiction only and does 
not imply a physical structure. In an actual trading environ 
ment, the aWay market quotes may reside in a separate table. 
The posting market center’s internal book looks like this: 

Price 
point Display Reserve Liquidity Discretion Tracking Routing 

20.00 Market A: 
3000 @ 
20.00 

[0052] AWay Market A establishes the NBB at the price 
of $20.00 in this example. 

[0053] The posting market center 20 receives the folloW 
ing simple limit order: 

[0054] Order A: Buy 1000 @ 20.00 

[0055] As this order is to be fully disclosed, the order 
matching engine 21 inserts the order in the Display Process 
level only. The posting market center’s internal book looks 
like this: 

Display Reserve Liquidity Discretion Tracking Routing 

Price Highest Second Third Fourth Fi?;h LoWest Prim? Track 
n priority priority priority priority priority priority point Display Reserve Liquidity Discretion ing Routing 

20.00 Order A: Market A: 

[0046] If the implementation of the present invention does £89000 @ ;89000@ 
not support Passive Liquidity Orders, then the embodiment 
of the buy side of the internal book looks like this instead: 
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[0056] The posting market center 20 next receives this 
Reserve Order: 

[0057] Order B: Buy 8000 @ 20.00, Show siZe=500, 
Reserve siZe=7500 

[0058] As this order is to be partially disclosed (Show 
siZe=500) and partially non-disclosed (Reserve siZe=7500), 
the order matching engine 21 inserts the order in the Display 
Process level and the Reserve Process level. The book, at 
this point, looks like this: 
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ponent. In this case, the disclosed component is the 
displayed price and siZe, and the non-disclosed com 
ponent is the most aggressive price that the order is 
Willing to “step up” to if necessary to effect a trade. 
This is its discretionary price. 

[0064] The order matching engine 21 inserts Order D in 
the Display Process level as 2000 shares at the price point of 
$19.99, its display price. It also “inserts” links to Order D in 
the Discretion Process level at the price points up to and 
including $20.01, its discretionary price. Although in the 
Table beloW, Order D may appear to reside in multiple cells, 

Price Dis- Track- it only resides in the Display Process, Where it is ranked 
PO11“ Dlsplay Reselw Llquldlty “won mg Routmg according to price/time priority like any other displayed 

2000 0mm A; Order B; Market A; order. The Table merely illustrates that Order D can also 
1000 @ 7500 @ 3000 @ “step up” to the prices of $20.00 and $20.01 if necessary to 
20.00 20.00 20.00 
Order B: effect a trade. 

500 @ . . . . . 

2000 [0065] The order matching engine 21 1nserts th1s order 1n 
the Discretion Process level. The internal book conceptually 
looks like this: 

Price 
point Display Reserve Liquidity Discretion Tracking Routing 

20.01 Order D: 
2000 @ 
20.01 

20.00 Order A: Order B: Order C: Order D: Market A: 
1000 @ 7500 @ 9000 @ 2000 @ 3000 @ 
20.00 20.00 20.00 20.00 20.00 
Order B: 
500 @ 
20.00 

19.99 Order D: 
2000 @ 
19.99 

[0059] The posting market center 20 next receives this 
Passive Liquidity Order: 

[0060] Order C: Buy 9000 @ 20.00, Passive Liquidity 

[0061] The order matching engine 21 inserts this order in 
the Liquidity Process level. The internal book looks like this: 

Price Dis- Track 
point Display Reserve Liquidity cretion ing Routing 

20.00 Order A: Order B: Order C: Market A: 
1000 @ 7500 @ 9000 @ 3000 @ 
20.00 20.00 20.00 20.00 
Order B: 
500 @ 
20.00 

[0062] The posting market center 20 next receives this 
Discretionary Order: 

[0063] Order D: Buy 2000® 19.99, With discretion to 
20.01 

A Discretionary Order is another example of an order that 
has a disclosed component and a non-disclosed com 

As Discretionary prices are not displayed to the marketplace, 
it is important to note that the posting market center 20 Best 
Bid (and hence the NBB also) is still $20.00, not $20.01. 

[0066] The posting market center 20 next receives this 
Tracking Liquidity Order: 

[0067] Order E: Buy 1000 @ 20.01, Tracking Liquidity 
Order 

Unlike Discretionary Order D, Tracking Liquidity Order 
E is inserted in the internal book at one price level 
onlyithe NBB price, Which is currently $20.00. The 
reason for this is because Tracking Liquidity Order E 
cannot trade at a price higher than the NBB according 
to the rules governing the order type. In contrast, 
Discretionary Order D can “step up” to the price of 
$20.01 to intercept an incoming sell order priced at 
$20.01. Tracking Liquidity Order E’s price of $20.01 
indicates that it can peg to the NBB up to $20.01, it 
does not mean that Order E can execute up to $20.01 
at any time. In fact, the only time Order E can execute 
at $20.01 is When the NBB is $20.01. 

[0068] The order matching engine 21 inserts this order in 
the Tracking Process level. The highest pegging price for the 
order, i.e., it’s user-speci?ed limit price, is stored as its 
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“MaxPrice.” The internal book conceptually looks like this: 
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Price 
point Display Reserve Liquidity Discretion Tracking Routing 

20.01 Order D: 
2000 @ 
20.01 

20.00 Order A: Order B: Order C: Order D: Order E: Market A: 
1000 @ 7500 @ 9000 @ 2000 @ 1000 @ 3000 @ 
20.00 20.00 20.00 20.00 20.00, 20.00 

MaxPrice = 

20.01 
Order B: 
500 @ 
20.00 

19.99 Order D: 
2000 @ 
19.99 

[007 5] 
20.00 (i.e., an order Whose siZe is one share larger than in the 
previous example) Would: 

[0069] An incoming order to Sell 21,000 @ 20.00 Would: 

[0070] Trade all the orders priced at $20.00 in the 
Display Process level ?rst (1000 shares of Order A, and 
500 shares of Order B); 

[0071] Trade all the orders priced at $20.00 in the 
Reserve Process level next (7500 reserve shares of 
Order B); 

[0072] Trade all the orders priced at $20.00 in the 
Liquidity Process level next (9000 shares of Order C); 

[0073] Trade all the orders that can step up to $20.00 in 
the Discretionary Process level next (2000 shares of 
Order D); and 

[0074] Trade Order E at $20.00 in the Tracking Process, 
as Order E has suf?cient siZe to intercept the remaining 
1000 shares of the incoming Sell order. 

In contrast, an incoming order to Sell 21,001 @ 

[0076] Trade all the orders priced at $20.00 in the 
Display Process, Reserve Process, Liquidity Process, 
and Discretionary Process, exactly as described above; 
and 

[0077] Route the remaining 1001 shares of the incom 
ing Sell Order to AWay Market A at $20.00 in the 
Routing Process, as Tracking Liquidity Order E does 
not have suf?cient siZe (1000 shares) to fully intercept 
the remaining 1001 shares of the incoming Sell order. 

Example: Ranking of Order Types at Different Price 
Points 

[0078] Even though the Tracking Liquidity Orders of the 
present invention trade behind all orders With the same 
displayed price, all orders are ranked ?rst by price priority. 
This means a nondisplayed order trades ahead of displayed 
orders if the displayed orders have inferior prices. 

[0079] In this example, the internal book contains the 
same orders as in the previous examples. However, AWay 
MarketA has just increased its bid price to $20.01, as shoWn 
beloW: 

Price 

point Display Reserve Liquidity Discretion Tracking Routing 

20.01 Order D: Market A: 

2000 @ 3000 @ 
20.01 20.01 

20.00 Order A: Order B: Order C: Order D: Order E: 

1000 @ 7500 @ 9000 @ 2000 @ 1000 @ 
20.00 20.00 20.00 20.00 20.00, 

MaxPrice = 

20.01 

Order B: 

500 @ 
20.00 

19.99 Order D: 

2000 @ 
19.99 
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[0080] The NBB price is noW 20.01. Away Market A is 
alone at the NBB. 

[0081] As Order E is a Tracking Liquidity Order, its 
current executable price is evaluated Whenever the NBB 
changes. In this example, Order E is automatically repriced 
at $20.01, the neW NBB, as the NBB price is not higher than 
Order E’s MaxPrice of $20.01. As Tracking Liquidity 
Orders are completely hidden from the marketplace, the 
posting market center 20 Best Bid does not change. The 
internal book looks like this: 
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[0090] In this example, the NBBO is $19.99 to $20.02 
When the folloWing Tracking Liquidity Orders are received 
in this sequence: 

[0091] Order A: Buy 400 @ 19.99 

[0092] Order B: Buy 500 @ 20.01 

[0093] Order C: Buy 300 @ 20.00 

[0094] Order D: Buy 600 @ 20.01 

[0095] Order E: Buy 200 @ 20.00 

Price 
point Display Reserve Liquidity Discretion Tracking Routing 

20.01 Order D: Order E: Market A: 
2000 @ 1000 @ 3000 @ 
20.01 20.01, 20.01 

MaxPrice = 

20.01 
20.00 Order A: Order B: Order C: Order D: 

1000 @ 7500 @ 9000 @ 2000 @ 
20.00 20.00 20.00 20.00 
Order B: 
500 @ 
20.00 

19.99 Order D: 
2000 @ 
19.99 

[0082] An incoming order to Sell 2600 @ 20.01 Would: 

[0083] Look for orders priced at $20.01 in the Display 
Process level ?rst, ?nding none; 

[0084] Look for orders priced at $20.01 in the Reserve 
Process level next, ?nding none; 

[0085] Look for orders priced at $20.01 in the Liquidity 
Process level next, ?nding none; 

[0086] Trade all the orders that can step up to $20.01 in 
the Discretionary Process level next (2000 shares of 
Order D); and 

[0087] Trade 600 shares of Order E at $20.01 in the 
Tracking Process, as Order E has su?icient siZe (1000 
shares) to intercept the remaining 600 shares of the 
incoming Sell order. The remaining 400 shares of Order 
E are canceled immediately as a Tracking Liquidity 
Order by de?nition can only execute once. 

[0088] At the conclusion of the trades, Discretionary 
Order D and Tracking Liquidity Order E Would be 
completely depleted and removed from the internal 
book. 

Example: Ranking of Tracking Liquidity Orders in the 
Tracking Process 

[0089] As previously stated, Tracking Liquidity Orders are 
ranked in strict price/time priority Within the Tracking 
Process. All Tracking Liquidity Orders are ranked according 
to their current executable prices, not their speci?ed limit 
ceiling/?oor prices. Tracking Liquidity Buy Orders are 
ranked according to the loWer of the current NBB price and 
their speci?ed MaxPrice. Similarly, Tracking Liquidity Sell 
Orders are ranked according to the higher of the current 
NBO price and their speci?ed MinPrice. 

[0096] The order matching engine 21 evaluates each 
incoming order and assigns its current executable price. As 
the NBB is presently $19.99 in this example, and the 
speci?ed limit price of each of the ?ve received orders is 
greater than or equal to the NBB price, the order matching 
engine 21 assigns the current executable price (“Current 
BuyPrice”) of $1 9.99 to each order and stores it in price/time 
priority in the Tracking Process in the sequence shoWn 
beloW: 

Price point Tracking Order Details MaxPrice 

19.99 Order A: Buy 400 @ 19.99 19.99 
Order B: Buy 500 @ 19.99 20.01 
Order C: Buy 300 @ 19.99 20.00 
Order D: Buy 600 @ 19.99 20.01 
Order E: Buy 200 @ 19.99 20.00 

[0097] The NBB changes to 20.00. 

[0098] The order matching engine 21 retrieves the best 
order, Order A. It compares the MaxPrice of Order A 
($19.99) to the NBB ($20.00), and determines that Order A 
must remain priced at $19.99, the loWer of its MaxPrice and 
the NBB. 

[0099] The order matching engine 21 retrieves the next 
best order, Order B. It compares the MaxPrice of Order B 
($20.01) to the NBB ($20.00), and determines that Order B 
must be repriced at $20.00, the loWer of its MaxPrice and the 
NBB. Order B is noW the best order. The internal book looks 
like this: 
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Price point Tracking Order Details MaxPrice 

20.00 Order B: Buy 500 @ 20.00 20.01 
19.99 Order A: Buy 400 @ 19.99 19.99 

Order C: Buy 300 @ 19.99 20.00 
Order D: Buy 600 @ 19.99 20.01 
Order E: Buy 200 @ 19.99 20.00 

[0100] The order matching engine 21 retrieves the next 
best order, Order C. It compares the MaxPrice of Order C 
($20.00) to the NBB ($20.00), and determines that Order C 
must be repriced at $20.00, as its MaxPrice and the NBB are 
equal. Order C is inserted in price/time priority behind Order 
B. The internal book looks like this: 

Price point Tracking Order Details MaxPrice 

20.00 Order B: Buy 500 @ 20.00 20.01 
Order C: Buy 300 @ 20.00 20.00 

19.99 Order A: Buy 400 @ 19.99 19.99 
Order D: Buy 600 @ 19.99 20.01 
Order E: Buy 200 @ 19.99 20.00 

[0101] The order matching engine 21 retrieves the next 
best order, Order D. It compares the MaxPrice of Order D 
($20.01) to the NBB ($20.00), and determines that Order D 
must be repriced at $20.00, the loWer of its MaxPrice and the 
NBB. Order D is inserted in price/time priority behind Order 
C. The internal book looks like this: 

Price point Tracking Order Details MaxPrice 

20.00 Order B: Buy 500 @ 20.00 20.01 
Order C: Buy 300 @ 20.00 20.00 
Order D: Buy 600 @ 20.00 20.01 

19.99 Order A: Buy 400 @ 19.99 19.99 
Order E: Buy 200 @ 19.99 20.00 

[0102] The order matching engine 21 retrieves the last 
order, Order E. It compares the MaxPrice of Order E 
($20.00) to the NBB ($20.00), and determines that Order E 
must be repriced at $20.00, as its MaxPrice and the NBB are 
equal. Order E is inserted in price/time priority behind Order 
D. The internal book looks like this: 

Price point Tracking Order Details MaxPrice 

20.00 Order B: Buy 500 @ 20.00 20.01 
Order C: Buy 300 @ 20.00 20.00 
Order D: Buy 600 @ 20.00 20.01 
Order E: Buy 200 @ 20.00 20.00 

19.99 Order A: Buy 400 @ 19.99 19.99 

[0103] The NBB changes to $20.01. 

[0104] The order matching engine 21 retrieves its best 
order, Order B. It compares the MaxPrice of Order E 
($20.01) to the NBB ($20.01), and determines that Order B 
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must be repriced at $20.01, as its MaxPrice and the NBB are 
equal. Order B is inserted in the internal book according to 
its neW price of $20.01. The internal book looks like this: 

Price point Tracking Order Details MaxPrice 

20.01 Order B: Buy 500 @ 20.01 20.01 
20.00 Order C: Buy 300 @ 20.00 20.00 

Order D: Buy 600 @ 20.00 20.01 
Order E: Buy 200 @ 20.00 20.00 

19.99 Order A: Buy 400 @ 19.99 19.99 

[0105] The order matching engine 21 retrieves its next 
best order, Order C. It compares the MaxPrice of Order C 
($20.00) to the NBB ($20.01), and determines that Order C 
must remain at its current executable price of $20.00, the 
loWer of its MaxPrice and the NBB. 

[0106] The order matching engine 21 retrieves its next 
best order, Order D. It compares the MaxPrice of Order D 
($20.01) to the NBB ($20.01), and determines that Order D 
must be repriced at $20.01, as its MaxPrice and the NBB are 
equal. Order D is inserted in the internal book behind Order 
B. The internal book looks like this: 

Price point Tracking Order Details MaxPrice 

20.01 Order B: Buy 500 @ 20.01 20.01 
Order D: Buy 600 @ 20.01 20.01 

20.00 Order C: Buy 300 @ 20.00 20.00 
Order E: Buy 200 @ 20.00 20.00 

19.99 Order A: Buy 400 @ 19.99 19.99 

[0107] The order matching engine 21 retrieves its next 
best order, Order E. It compares the MaxPrice of Order E 
($20.00) to the NBB ($20.01), and determines that Order E 
must remain at its current executable price of $20.00, the 
loWer of its MaxPrice and the NBB. 

[0108] The order matching engine 21 retrieves its last 
order, Order A. It compares the MaxPrice of Order A 
($19.99) to the NBB ($20.01), and determines that Order A 
must remain at its current executable price of $19.99, the 
loWer of its MaxPrice and the NBB. 

[0109] The NBB changes to $20.00. 

[0110] The order matching engine 21 retrieves its best 
order, Order B. As the current executable price of Order B 
($20.01) is higher than the NBB ($20.00), the order must be 
repriced less aggressively, at the NBB. Order B is inserted 
in the internal book behind Orders C and E, Which have time 
priority at the price of $20.00. The internal book looks like 
this: 

Price point Tracking Order Details MaxPrice 

20.01 Order D: Buy 600 @ 20.01 20.01 
20.00 Order C: Buy 300 @ 20.00 20.00 

Order E: Buy 200 @ 20.00 20.00 
Order B: Buy 500 @ 20.00 20.01 

19.99 Order A: Buy 400 @ 19.99 19.99 
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[0111] The order matching engine 21 retrieves its next 
best order, Order D. As the current executable price of Order 
D ($20.01) is higher than the NBB ($20.00), the order must 
be repriced less aggressively, at the NBB. Order D is 
inserted in the internal book behind Order B. The internal 
book looks like this: 

Price point Tracking Order Details MaxPrice 

20.00 Order C: Buy 300 @ 20.00 20.00 
Order E: Buy 200 @ 20.00 20.00 
Order B: Buy 500 @ 20.00 20.01 
Order D: Buy 600 @ 20.00 20.01 

19.99 Order A: Buy 400 @ 19.99 19.99 

[0112] The order matching engine 21 retrieves its next 
best order, Order C. As the current executable price of Order 
C ($20.00) is equal to the NBB ($20.00), the order does not 
need to be repriced, and retains its current ranking in the 
internal book. As Order C does not need to be repriced 
loWer, then the order matching engine 21 does not need to 
reevaluate the price of the remaining orders (Orders E and 
A) as those orders are ranked loWer in the internal book than 
Order C and therefore Will not need to be repriced either. 

Example: Tracking Liquidity Order SiZe Trumps Time Pri 
ority 
[0113] As illustrated in the previous examples, Tracking 
Liquidity Buy Orders are ranked according to their current 
executable price (CurrentBuyPrice), not according to their 
maximum pegging price (MaxPrice). HoWever, although the 
orders are ranked in price/time priority at their Current 
BuyPrice, an order’s siZe Will trump another order’s time if 
the higher-ranked order does not have su?icient siZe to fully 
intercept an incoming order and prevent any part of it from 
routing. 
[0114] In this example, the NBB is 20.00 and the orders 
are ranked as in the previous example: 

Price point Order Details MaxPrice 

20.00 Order C: Buy 300 20.00 
Order E: Buy 200 20.00 
Order B: Buy 500 20.01 
Order D: Buy 600 20.01 

19.99 Order A: Buy 400 19.99 
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[0118] The order matching engine 21 retrieves its next best 
order, Order B. It compares the siZe of Order B (500 shares) 
to the siZe of the incoming order (450 shares). As the siZe of 
the incoming order is less than the siZe of Order B, Order B 
can fully intercept it. The order matching engine 21 executes 
450 shares of the incoming Sell order With Order B, com 
pletely ?lling the incoming Sell order. It cancels the remain 
ing 50 shares of Order B. The internal book looks like this 
after Order B is removed: 

Price point Order Details MaxPrice 

20.00 Order C: Buy 300 20.00 
Order E: Buy 200 20.00 
Order D: Buy 600 20.01 

19.99 Order A: Buy 400 19.99 

[0119] As illustrated in this example, Tracking Liquidity 
Orders cannot be aggregated to intercept an incoming order. 
Instead, the order matching engine retrieves the highest 
ranked order With suf?cient siZe to fully execute the incom 
ing order. The siZe requirement trumps the time priority of 
the resting Tracking Liquidity Orders. Although Order C and 
Order E had time priority over Order B, Order B Was 
alloWed to step ahead of those orders due to its ability to 
meet the siZe requirement, Which is a fundamental prereq 
uisite for the execution of any Tracking Liquidity Order. 

Example: Tracking Liquidity Orders in a Locked or Crossed 
Market 

[0120] In this implementation of the invention, resting 
Tracking Liquidity Orders continue to peg to the NBBO 
even if the NBBO should become locked or crossed. This is 
true regardless of Whether the posting market center 20 
participates in the lock/cross or not. Additionally, in this 
implementation of the invention, Tracking Liquidity Orders 
are accepted and activated even if the NBBO is already 
locked or crossed When the order is received. If the NBBO 
is locked or crossed When an incoming order is about to 
route, a Tracking Liquidity Order that can intercept the 
incoming order Will execute at the locked or crossed price. 

[0121] In this example, Market Center A is alone at the 
NBBO With 200 @ $20.00 to 300 @ $20.02. The internal 
book looks like this: 

The posting market center 20 receives the folloWing order: 

[0115] Sell 450 @ 20.00 
[0116] The order matching engine 21 determines that the 
incoming Sell order is marketable. It retrieves the best order, 
Order C. It compares the siZe of Order C (300 shares) to the 
siZe of the incoming order (450 shares). As the siZe of the 
incoming order exceeds the siZe of Order C, the orders 
cannot match according to the rules for Tracking Liquidity 
Orders. 

[0117] The order matching engine 21 retrieves its next best 
order, Order E. It compares the siZe of Order E (200 shares) 
to the siZe of the incoming order (450 shares). As the siZe of 
the incoming order exceeds the siZe of Order E, Order E 
cannot match either. 

Bids OiTers 

MarketA: 200 @ 20.00 
MarketB: 500 @ 19.98 

MarketA: 300 @ 20.02 
MarketB: 200 @ 20.03 

The posting market center 20 receives the folloWing orders: 

[0122] Order A: Buy 300 @ 20.02, Tracking Liquidity 

[0123] Order B: Sell 400 @ 19.99, Tracking Liquidity 

The order matching engine 21 prices Order A at the 
current NBB, $20.00. It prices Order B at the current 
NBO, $20.02. For illustration purposes, in the 
examples beloW, the Tracking Liquidity Orders are 
shoWn in “reverse-display” to indicate their status as 
nondisplayed orders. As resident trading interest has 
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priority over away market interest at the same price, the 
orders are shown ranked ahead of Away Market A. 

[0124] The internal book looks like this: 

Bids Offers 

Order A: 300 @ 20.00 
MaxPrice = 20.02 

MarketA: 200 @ 20.00 
MarketB: 500 @ 19.98 

Order B: 400 @ 20.02 
MinPrice = 19.99 

MarketA: 300 @ 20.02 
MarketB: 200 @ 20.03 

As Tracking Liquidity Orders are not displayed to the 
marketplace, the NBBO remains unchanged. 

[0125] Market Center B changes its offer to 200 @ 
19.99, crossing Market Center A. The NBBO is now 
crossed ($20.00 to $19.99). 

[0126] The order matching engine detects the updated 
NBO of $19.99. It retrieves Order B, determines that Order 
B’s speci?ed minimum limit price allows it to be priced 
down to $19.99, and reprices Order B at the updated NBO 
price of $19.99, following Market Center B into the cross. 

[0127] The internal book looks like this: 

Bids Offers 

Order A: 300 @ 20.00 
MaxPrice = 20.02 

MarketA: 200 @ 20.00 
MarketB: 500 @ 19.98 

Order B: 400 @ 19.99 ( 
MinPrice = 19.99 

MarketB: 200 @ 19.99 ( 
MarketA: 300 @ 20.02 

[0128] As the NBBO is now crossed, Order A and Order 
B are also crossed. However, by de?nition, Tracking Liquid 
ity Orders can only execute against incoming orders that are 
about to route off the posting market center 20. As neither 
Order A nor Order B can route, the orders cannot execute 
against each other, even though their prices overlap. Thus, it 
is permissible for both orders to remain active in the internal 
book even though their prices are presently crossed. 

[0129] The posting market center 20 receives the follow 
ing order: 

[0130] Order C: Buy 200 @ Market 

As Market Orders are eligible for routing, and Tracking 
Liquidity Sell Order B’s siZe (400 shares) exceeds 
incoming Buy Order C’s siZe (200 shares), the order 
matching engine 21 matches Order B with Order C at 
the price of $19.99, the NBO. It cancels the remaining 
200 shares of Order B after the match because Tracking 
Liquidity Orders can only execute once. 

Example: Ranking of Tracking Liquidity Orders in the 
Directed Order Process 

[0131] This example illustrates the priority of a Tracking 
Liquidity Order compared to a Market Maker’s Directed Fill 
in an equities trading environment. In this example, a 
Market Maker 31a has a standing instruction with the 
posting market center 20 that the order matching engine 21 
automatically generate a Directed Fill in response to a 
marketable Directed Order received from a permissioned 
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user. For the purposes of this example, a Directed Fill has a 
siZe and price speci?ed by the Market Maker. 

[0132] For this example, the internal book contains the 
following orders when the NBBO is $20.01 to $20.03: 

[0133] Order A: Buy 1000 @ 20.00 

[0134] Order B: Buy 8000 @ 20.00, Show SiZe=500, 
Reserve SiZe=7500 

[0135] Order C: Buy 1000 @ 20.02, Tracking Liquidity 
Order 

[0136] The current executable price of Order C is $20.01, 
the NBB price. The internal book looks like this: 

Price 
point Display Reserve Liquidity Discretion Tracking 

20.02 
20.01 Order C: 

1000 @ 
20.01, 
MaxPrice = 

20.02 
20.00 Order A: Order B: 

1000 @ 7500 @ 
20.00 20.00 
Order B: 
500 @ 
20.00 

[0137] In this example, the following valid Directed Order 
is received by the posting market center 20 from a user who 
is permissioned to direct orders to Market Maker MM1: 

[0138] Sell 1000 @ 20.01, directed to Market Maker 
MM1 

[0139] In this example, the Market Maker MM1 has a 
standing instruction with the posting market center 20 to buy 
2000 at $20.01. In this example, the order matching engine 
21, upon receiving the Directed Order for Market Maker 
MM1, automatically generates a Directed Fill priced at 
$20.01, a penny better than the posting market center Best 
Bid ($20.00) and also a penny better than the NBB ($20.00). 

[0140] Although Tracking Liquidity Order C can also 
trade at $20.01 and was resting in the internal book before 
the Directed Fill was automatically generated, the incoming 
order matches with the Directed Fill generated on behalf of 
the Market Maker in the Directed Order Process. This is 
because the Directed Order Process has a higher priority for 
execution than the Tracking Process. Directed Fills always 
have priority over Tracking Liquidity Orders at the same 
price, without regard to time priority. 

[0141] In a different implementation of the Directed Order 
Process, the posting market center 20 may allow registered 
Market Makers to create a virtual book of “Guarantee 
Orders” instead of using standing instructions to dynami 
cally generate Directed Fills. In such an implementation of 
the Directed Order Process, if Market Maker MM1 had a 
Guarantee Order to Buy 1000 at $20.01 in its virtual book, 
the results would be essentially the same as described above. 
An incoming Directed Order to Sell 1000 at $20.01 with 
Market Maker MM1 would match the Guarantee Order, not 
the Tracking Liquidity Order, because the Directed Order 
Process executes ?rst. 
































